Additoinal Notes

Preparations
Durability of MD-153:
The new indoline MD-dyes were highly durable upon the photoredox processes. The reduction peak in cyclic voltammograms (ascribed to the radical cation state of the indoline dyes) was clearly observed in the repeated scanning.
Durability of the quasi-solid state gel electrolyte:
The gel electrolytes were examined in stability or durability tests. Sandwiching the gel film with a pair of filter papers to squeeze out the electrolyte resulted in no significant mass decrease in the gel film and mass increase in the papers. The filter papers were subjected to ESR; the silent ESR supported that TEMPO was held in the gel. The gel electrolyte films were exposed to open air for 1 week: Around 20 wt% was lost for the gel film, but 96 wt% was lost for the ungelated film. The gel was composed of the imidazolium electrolyte, and none of the sealed cells exhibited any weight loss in the tests. . The electrolyte was introduced into a predrilled hole and the hole was sealed by UV curing resin to yield quasi-solid state cells.
Zeta
Measurements:
Electrochemical analyses were carried out in a conventional cell under
nitrogen. An ALS 660C electrochemical analyzer was employed to obtain cyclic voltammograms and chronopotentiograms.
A 450 W Xenon lamp and fluorescence lamp (Panasonic Co., FLR40S W/M) were used as the light source for the irradiation. J-V curves were recorded using a Keithley source meter.
A silicon photodiode was used for the light intensity correction. The Keithley source meter (used in the J-V characterization) was utilized to measure the incident photon-to-collected electron conversion efficiency.
ESR spectra were recorded using a JEOL JES-TE200 spectrometer. The field modulation frequency and width were 100 kHz and 0.1 mT, respectively. Fluorescence quenching measurement: Fluorescence spectra were measured using a spectrofluorophotometer (Hitachi Co., F-7000) with a 150 W xenon lamp as the excitation light source. Fluorescence quenching parameters between the dyes and TEMPO were estimated from the following equation:
where Ksv is Stern-Volmer-equilibrium constant, I0 is initial fluorescence intensity, I is fluorescence intensity, Ksv is Stern-Volmer constant, kq is quenching rate constant, and t0 is fluorescence lifetime. t0 of the dyes was estimated to be 965 and 691 psec for MD-153 and D205, respectively, using a compact fluorescence lifetime spectrometer (Hamamatsu Photonics Co., C11367) upon excitation laser irradiation at 506 nm. The λ max and ε values were obtained from UV-vis spectra of 0.1 mM dye DMF solution. The HOMO level was estimated by CV. The LUMO level was calculated from the HOMO level and the absorption edge wavelength of UV-vis spectra. 
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The dyes are reductively quenched with TEMPO or iodide. The parameters were estimated with the data in Fig. 3 with SternVolmer equation (linearly extrapolated for the MD-153 in the range of low TEMPO concentration 0-0.1 mM).
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